Cystic neoplasms of the pancreas are rare and their diagnosis and treatment can be difficult. This report details 7 patients who had histologically proven serous cystadenoma4, mucinous cystadenoma and cystadeno carcinoma. Computed tomography and sonography allowed excellent preoperative assessment but to attempt a distinction between the histological variants may be hazardous. Two tumours were only autopsy findings and 5 patients underwent laparotomy. It is confirmed that potentially malignant mucinous cystadenomas and cytadenocarcinomas should be resected whenever possible; serous cystadenomas are always benign and should therefore be resected only when the diagnosis is doubtful or if they cause symptoms.
reviewed for clinical presentation, radiological evaluation, tumour localization, treatment, pathological examination and follow-up. All the operative and autopsy material was reviewed by a pathologist who was unaware of the radiologist's assessment and vice versa.
RESULTS
Seven patients were identified. Four were females, 3 were males and the mean age was 69 years (range 37 to 82 years). None had a history of alcoholism, pancreatitis or abdominal trauma.
Clinical Presentation
Two patients were asymptomatic and a serous cystadenoma was found incidentally at autopsy: a man had died of a cerebral vascular accident at 81 years of age and the other, an 82 year old woman, of complicated diverticular disease and a myeloproliferative syndrome. In a 37 year old female, the pancreatic mass was detected sonographically during the work up of acute epigastric pain: endoscopy revealed that this was due to an active duodenal ulcer rather than to the mucinous cystadenoma. In an 80 year old man, the diagnosis of pancreatic cystadenocarcinoma was also an incidental finding, as it was found during laparatomy for a rectal adenocarcinoma which proved to be non resectable and metastatic.
The remaining three patients, one man and two women aged 69, 82 and 53 years respectively had non specific complaints such as vague upper abdominal pain or discomfort. Two had gall-stones but their history did not suggest biliary pancreatitis attacks. Two noticed an abdominal mass by self-examination and one complained of a 6 kilos weight loss. Two of these symptomatic patients suffered a serous and one a mucinous cystadenoma. Two patients in this series had mild type II diabetes.
Radiological Evaluation CT scans and/or sonograms were available in four patients. They demonstrated in every case an encapsulated, lobulated, multicystic mass ( Figure 1 ) with internal septations ( Figure 2) ; a stellate central scar was seen on two occasions ( Figure 3 ).
Calcification was visible in two cases. The bile duct was never dilated and the pancreatic tissue surrounding the tumour was unremarkable. The adjacent organs were not infiltrated and the peripancreatic lymph nodes were not enlarged.
These findings were regarded as suggestive of a pancreatic cystic neoplasm but a distinction between a serous or mucinous cystadenoma was not attempted. At histology, two of these masses were serous and the other two mucinous tumours.
No patient underwent ERCP 13 felt that a resection which would have included the superior mesenteric vessels was too hazardous, and because it was assumed that distension of the cyst by fluid might cause pain.
Of the four tumours located in the body (2) or tail (2), the largest was 15 cm in diameter. Three were resected by a left splenopancreatectomy (one mucinous and two serous) and a serous cystadenoma was found at autopsy.
Pathology
The serous cystadenomas were spherical tumours with an irregular surface due to the multilocular cysts. These varied in size from a few millimeters to about 2 cm in diameter and contained clear fluid. The cysts were separated from one another by fibrous tissue that sometimes formed a central stellate scar (Figure 4 The mucinous cystadenomas were also spheric but their fibrous wall tended to be thicker than in the serous tumours. The cysts were also multiple but larger and less numerous than in the serous variant. They contained a whitish mucoid fluid. Microscopically their epithelium was columnar, sometimes forming papillae. Overt malignant changes were seen in only one case. Glycogen was not found but Alcian blue stain evidenced intracellular mucin ( Figure 6 ).
Follow up
The patient with pancreatic cystadenocarcinoma and synchronous end-stage rectal adenocarcinoma died of cachexia and mechanical bowel obstruction, 4 1/2 months after laparotomy. The other four operated patients had an uneventful postoperative course, although the two patients who had undergone splenopancreatic Figure 3 CT. Encapsulated pancreatic cystic mass with a "stellate" central scar (serous cystadenoma). resection for serous cystadenoma both developed a pseudocyst from the pancreatic section line within five months. Both were treated by cystogastrostomy without further complications. Histologic examination of the pseudocyst wall showed no epithelial lining in either case, thus ruling out recurrence of the cystadenoma. These two patients are asymptomatic three years after resection of the tumour. The youngest patient in the series, who had splenopancreatectomy for mucinous cystadenoma at 37 years, is also asymptomatic 5 years postoperatively. Finally the woman who had a mucinous cystadenoma drained into a Roux loop when aged 53 years, has no symptoms 5 years later. Her tumour has been stable in size at yearly CT scans.
DISCUSSION
The most common cystic lesion of the pancreas is the pseudocyst. Unlike a tumour, it is generally associated with a history of pancreatitis or trauma. History however is of little help in reaching the diagnosis of cystic neoplasms because symptoms and Hippel-Lindau s syndrome and extrapancreatic neoplasms. In the present series, two patients had both gall-stones and mild type II diabetes and two others had a rectal carcinoma and a myeloproleferative syndrome respectively. We feel however that these associations may be in fact coincidences in an elderly population.
In our experience laboratory tests have not been useful and the only radiological examinations that provided significant information were sonography and computed tomography. A typical serous cystadenoma is a spherical multilocular mass, often with a stellate central scar whereas a typical mucinous cystadenoma has a smoother surface, is uni or multilocular, has a denser fibrous wall and shows larger cysts. Although some radiologists 8'9 claim that these tumours present with a sufficiently characteristic pattern to allow the correct diagnosis to be made on the basis of CT, we consider that this diagnosis is presumptive. A recent report strengthens this view and alerts us to the fact that some pseudocysts, islet cell tumours, some ductal adenocarcinoma, papillary and solid epithelial neoplasms and pancreatic lymphangiomas may be indistinguishable from cystadenomas. Unlike Johnson et al. 2 we did the lesion may mean missing the opportunity to cure cancer, as benign and malignant epithelium may coexist within the same tumour4. In some patients however the risk of a major procedure must be weighed against that of the slowly growing nature of these neoplasms21'22'23. This is why one of our patients, a 53 year old diabetic with gall-stones underwent a Roux loop drainage rather than a Whipple operation with resection of the superior mesenteric vessels: so far this less than ideal approach has resulted in an excellent 5 year palliation. There was no increase in tumour size at a recent CT check-up.
In conclusion, cystic neoplasms of the pancreas are rare tumours that can be detected at best by sonography and CT. These imaging techniques provide relatively typical pictures but an accurate diagnosis can only be reached by histology. If asymptomatic serous cystadenomas may be left alone, then on the contrary mucinous cystadenomas should be resected to prevent degeneration into cystadenocarcinoma.
INVITED COMMENTARY
Most cysts of the pancreas are "false", because they have no epithelial lining. These pseudocysts arise from inflammation or trauma causing obstruction, distension and rupture of the pancreatic ductal tree. The 10-20 per cent of "true" cysts are usually neoplastic, occasionally congenital and exceptionally parasitic or endometriotic; however, their epithelial lining is often shed, at least in part. Among cystic tumours there are two types of cystadenoma (carcinoma), as described in the present report, plus a fascinating condition called papillary cystic neoplasm (solid and papillary neoplasm) and rarities such as lymphangioma and acinar cell cystadenocarinoma.
In addition exocrine (ductal) adenocarcinoma of the pancreas can occasionally be cystic and so can endocrine (islet cell) tumours, whether benign or malignant. Zamora's historical review of pancreatic cystic tumours makes interesting reading. In early reports they were likened to ranulas ("genouillettes" or little frogs), the retention cysts that develop in the floor of the mouth from obstruction of a salivary duct. Indeed, the pancreas was regarded as the salivary gland of the abdomen during the early 1800s. 
